The implementation of dedicated networks for urgent revascularization in patients with ST-elevation myocardial infarction (STEMI) have been proved to represent a lifesaving strategy and is currently the goal of many healthcare systems.
STEMI nETworkS
The implementation of dedicated networks for urgent revascularization in patients with ST-elevation myocardial infarction (STEMI) have been proved to represent a lifesaving strategy and is currently the goal of many healthcare systems. [6] [7] [8] [9] [10] In patients with acute myocardial infarction, survival depends largely on the amount of viable myocardium remaining after the infarction. [11] [12] [13] The recovery of myocardial tissue is the main goal of therapy in emergency settings and can be achieved by urgent revascularization. [14] [15] [16] In order to be effective, reperfusion of an occluded coronary artery should be achieved in the first 12 hours after the onset of chest pain. 17 While many precious hours are lost by the patients who do not present in time to the specialized services, sustained organizational efforts have been made in order to shorten the time from presentation to revascularization. [18] [19] [20] [21] [22] One of the first regional STEMI networks has been initiated in the USA in Minnesota, including referral hospitals located at a radius of 210 miles from the pPCI center.
The geographic territory surrounding the pPCI center was divided in 2 zones according to their distance to the pPCI center, and the treatment strategy (pPCI or pharmacoinvasive) was individualized according to each zone, in
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Monica Marton-Popovici relation to the transfer time. This complex model proved to increase the access of STEMI patients to coronary permeabilization and served as model for other STEMI networks. 23 In a study published 3 years ago, Benedek et al. proved that implementation of a regional network for STEMI treatment in a population of 1 million inhabitants was able to reduce STEMI-related mortality from 20.73% to 6.35% within 5 years, in parallel to increasing the rate of primary percutaneous interventions from 10.8% to 78.6%. 24 At the same time, another study showed that a well-organized STEMI network can significantly reduce the network times (time from the presentation to STEMI protocol initiation and the door-to-balloon time) and is able to achieve better outcomes in terms of survival even in centers located at long distance from a pPCI center. 25 Interestingly, government-based implementation of interventional treatment in STEMI was more successful in those territories with pre-existing such networks, where the network-based logistics were already in place and the STEMI-specific algorithms were already familiar to the physicians. 26 A similar network implemented in Spain demonstrated to reduce in-hospital mortality from 7.1% prior to network to 2.5% post network. 27 Another Spanish study showed a significant reduction in STEMI-related in-hospital mortality from 10.2% in 2003 to 6.8% in 2012 following development and implementation of a regional network for STEMI treatment. 28 The Vienna STEMI network included the ambulance service and 6 pPCI centers providing 24/7 STEMI interventional treatment. 29 Analysis of the data collected in the Vienna STEMI registry, using Vienna STEMI network,
showed that in very well-structured STEMI networks, such as the one in Vienna, there are no significant differences in terms of mortality between patients treated "onhours" and those treated "off-hours". 29 Significant efforts should be addressed to increase the adherence rates for these life-saving strategies in STEMI patients. In an Acute Coronary Syndromes Registry in Jakarta published last year, 46% of STEMI patients received no reperfusion and these regions from developing countries could significantly benefit from such networks. 30 However, one of the main shortcomings of a systembased protocol initiation in a STEMI network is represented by the possible false STEMI alerts. Network activation at the first contact, by a non-specialist practitioner, has been proved to reduce the delay times but with the cost of a large number of false STEMI alarms.
In a study of 
nETworkS for ouT-ofHoSPITAL CArDIAC ArrEST
In patients with OHCA, the implementation of regional models similar to those used in STEMI networks has been proposed in an attempt to decrease the OHCA-related mortality. [34] [35] [36] The neurological outcomes and the chance of survival . 41 On the other hand, an increased duration from conventional resuscitation measures to initiation of EPCR leads to impaired survival of OHCA patients. 42 The Canadian registry of non-traumatic OHCA aimed to integrate a methodology based on initiation of ECPR in an already existing high-performance system, which presented a significant impact on outcomes and discharge rates. From 68% of patients who survived the OHCA for admission, 42% were discharged alive. However, the number of patients who underwent coronary revascularization was significantly higher in the sur- hypothermia, and ECPR. The most significant factor associated with higher survival was found to be bystander CPR and dispatch-assisted CPR in the studied cohort. 46 Comparable to STEMI network times, such as "doorto-needle" and "door-to-balloon" times, which are uti- 
STrokE nETworkS
One of the most promising applications of medical networking is represented by the possibility to develop networks for the treatment of acute stroke. [48] [49] [50] Acute ischemic stroke is responsible for approximately 85% of acute strokes, and in 30-40% of these cases (those caused by occlusion of a large vessel), a catheter-based intervention is possible. 51 Similar to the experience encountered in STEMI treatment, a shorter time from the onset of stroke to intervention is associated with a significant improvement in survival rates and amelioration of the neurologic deficit. In acute ischemic stroke, a timely reperfusion can lead to preservation of viable cerebral tissue (Widimski EHJ), in a similar fashion with the wellknown functional recovery of viable myocardium after the timely opening of an occluded coronary vessel. However, in the case of stroke patients, the time interval from onset to reperfusion is set to a lower limit, reperfusion being indicated within the first 3 hours after the onset of stroke. 
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StrategieS to minimize the critical timeS in Stroke
Other strategies addressed to minimize the time to treatment in ischemic stroke include bypassing the emergency room and direct transfer to the cath lab, dedicated ambulances equipped with mobile CT or MRI in order to facilitate the initiation of thrombolysis already in the ambulance, or the so-called "double alert system", meaning a first alert transmitted to the cath lab whenever a potential stroke has been identified, followed by a second alert after the stroke has been confirmed by imaging. 51 Bridging thrombolysis represents the administration of intravenous thrombolysis as a bridge to the mechanicalbased reperfusion. The ESCAPE trial failed to demonstrate, in its subgroup analysis, any significant difference in the rate of recanalization in patients who received intravenous bridging thrombolysis as compared to those who received direct catheter-based thrombectomy without prior thrombolysis. 59 Currently, thrombectomy represents a class IA indication for patients with acute ischemic stroke presenting in the first 6 hours after the onset of stroke.
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The STRATIS registry, including 984 patients with stroke treated in 55 centers, showed that interhospital transfer is associated with worse outcomes and delay in treatment initiation in stroke patients. In the direct group, 
teleStroke networkS
Due to the lack of sufficient number of stroke specialists especially in centers located at a large distance to a stroke unit, many hospitals initiate thrombolysis based on a remote consultation with specialists located in a hub, using telemedicine facilities. The networks developed around a central hub using telemedicine-based communication in order to facilitate rapid initiation of thrombolytic treatment in stroke have been named stroke telenetworks. [71] [72] [73] [74] Stroke telenetworks have been shown to significantly reduce the time intervals from stroke onset to successful reperfusion and could represent a promising solution for reducing the critical times from stroke to reperfusion. 75 A study published recently on 542 stroke patients treated in a telestroke network in East Saxony showed the superiority of a telenetwork approach for intravenous thrombolysis, especially in young patients. Time was proved to represent a critical issue for favorable outcomes, especially in elderly stroke patients. 76 In another study on a large telestroke cohort in the Delaware valley, the differences between patients transferred and non-transferred to a primary stroke care center ter. 79 The strategy consisting in the initiation of thrombolytic treatment in a spoke hospital under the guidance provided by a specialist located in a central hospital using telemedicine facilities, followed by the transfer of patient to the central hospital, has been named the "drip and ship" strategy and proved to provide outcomes comparable to those obtained using treatment directly in the central hospital. 80 In addition, a study by Heffner et al.
analyzed the difference in terms of outcomes between the patients sent to the central hub and those remaining in the spoke hospitals after thrombolysis (the "drip and ship" versus "drip and stay" strategy). They found that despite having less severe stroke and a lower incidence of major vessel occlusion, patients in the drip-and-stay strategy arm presented a significantly increased risk of adjusted in-hospital mortality (OR 13.2, 95% CI 3.5-50.2) and decreased long-term survival rates as compared to patients transferred to the hub hospital (p <0.0001). 81 In a retrospective study that investigated the effectiveness of the stroke pathways and trends over time in a stroke telenetwork in the Veneto region, Nardatto et al.
demonstrated that the implementation of such a huband-spoke-based telenetwork increases the proportion of admissions in a stroke unit and is directly related with a lower mortality and an increased percentage of patients who received timely reperfusion. At the same time, this study indicates that the implementation of several centers of excellence highly specialized in stroke treatment can represent an effective strategy for reducing strokerelated mortality. 82 The same conclusion has been reached by Chalouhi et al., who showed that implementing a telestroke system facility based on telemedicine consultations delivered through remote-presence robotic technology leads to a significant increase in the rate of intravenous thrombolysis, 82% of the hospitals included in the network reporting an increase in the thrombolytic use during the study period. 83 In a very recent publication, Klinger et al. addressed the issue of the decision to transfer the patient within a telestroke network and showed that patient age and the location of the occlusion in one major vessel were the key determinants for the decision to transfer the patient. Interestingly, the time from the symptoms onset to the moment of decision did not play a significant role in the decision process in this study. 84 In a study on 164 telestroke patients thrombolyzed using telemedicine facilities, Ranta et al. demonstrated that the implementation of a telestroke network is associated with a significant increase in the rate of timely initiation of intravenous thrombolysis and a significant reduction in door-to-needle time, represented by the time from patient presentation to the moment of thrombolysis initiation. Interestingly, this study also showed a significant benefit resulting from the more rapid virtual interaction between the patient and the doctor in the hub hospitals in the out-of-hours period. 85 All these data underline the role of modern networking, including telemedicine-based networking, for decreasing critical time delays and improving outcomes in treatment of acute stroke.
ConCLuSIon
Modern networks dedicated to acute cardiac care proved to be life-saving in both acute myocardial infarction and acute stroke. The extension of such networks in complex regional logistic models dedicated to improve the survival after out-of-hospital cardiac arrest is recommendable and achievable.
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